Chemical cross-linking reveals a dimeric structure for CTP:phosphocholine cytidylyltransferase.
CTP:phosphacholine cytidylyltransferase (EC 2.7.7.15) was purified from rat liver according to the method of Weinhold et al. (Weinhold, P. A., Rounsifer, M. E., and Feldman, D. A. (1986) J. Biol. Chem. 261, 5104-5110). Sodium dodecyl sulfate-polyacrylamide gel electrophoresis with or without beta-mercaptoethanol revealed a single major band of 42,000 daltons. This band corresponds to the 45-kDa catalytic subunit isolated by Feldman and Weinhold (Feldman, D. A., and Weinhold, P. A. (1987) J. Biol. Chem. 262, 9075-9081). A minor component of 84,000 daltons was intensified in nonreducing gels when the sulfhydryl reducing agent, dithiothreitol, was removed from the enzyme preparation by dialysis. Reduction with dithiothreitol and electrophoresis in the second dimension showed that this 84-kDa protein was derived from the 42-kDa protein. This result suggested that the 42 kDa protein can be converted to an 84-kDa protein by disulfide bond formation. Reaction with the thiol-cleavable cross-linking reagents, dithiobis(succimidyl propionate) or dimethyl-3,3'-dithiobispropionimidate, converted the 42-kDa cytidylyltransferase subunit into a diffuse band approximately twice its molecular mass. Disulfide reduction and electrophoresis in the second dimension showed that this band was derived exclusively from the 42-kDa subunit. This cross-linking pattern was observed when cytidylyltransferase was bound to a Triton X-100 micelle or when bound to a membrane vesicle containing phosphatidylcholine, oleic acid, and Triton X-100. Reaction of the fully reduced enzyme with glutaraldehyde also generated a cross-linked dimer. All three cross-linking reagents inactivated the enzyme. Reduction of the disulfide cross-linkers with dithiothreitol partially reactivated the transferase. When Triton was removed from the enzyme preparation by DEAE-Sepharose chromatography, reaction of the detergent-depleted enzyme with glutaraldehyde generated a band corresponding to a hexamer and higher molecular weight aggregates. The dimeric form was regenerated by addition of either Triton X-100 or phosphatidylcholine-oleic acid vesicles. We conclude that the purified, native cytidylyltransferase, when bound to a detergent micelle or membrane vesicle, is a dimer composed of two noncovalently linked 42-kDa subunits. In the absence of a membrane or micelle, the dimers self-aggregate in a reversible manner.